Direction-selective units in the rabbit's nucleus of the optic tract.
A class of direction-selective (DS) units, histologically localized within the nucleus of the optic tract (NOT) was isolated in the rabbit's pretectum. These units typically had a maintained discharge of 25-50 action potentials/sec and large receptive fields (up to 40 X 150 degrees) in the visual streak area of the contralateral eye. They were excited by a visual pattern moving in one direction and inhibited by motion in the opposite direction. The reactions were sustained. Excitatory and inhibitory acceptance angles were each 180 degrees. Most units were excited by anterior motion of the stimulus and reacted to a wide range of velocities (0.01-20 degrees/sec). Random checkerboard patterns (elements 0.8 degrees), grids of black and white stripes (1, 2 and 4 degrees wide) and single black and white edges were all effective, with a decreasing response magnitude in roughly this order. A stimulus area of 2 X 2 degrees was already effective; response increased with area and was maximal for 15 X 15 degrees and larger stimuli. Latency for visual stimulation was 60 +/- 10 (S.D.) msec, for electrical stimulation of the chiasm 2.2 +/- 0.3 (S.D.) msec. Synaptic latency and presynaptic conduction velocity were estimated at 0.7 msec and 13m/sec, respectively. A strong convergence of retinal DS fibers upon NOT units is postulated. Since most properties of NOT units are compatible with those of optokinetic nystagmus, and electrical stimulation of the NOT elicits vigorous nystagmus, these data suggest that these cells are the essential afferent link in the optokinetic reflex arc.